Chronic activation of 5'-AMP-activated protein kinase changes myosin heavy chain expression in growing pigs.
The purpose of this study was to determine the effect of 5'-AMP-activated protein kinase (AMPK) on energy metabolism and myosin heavy chain (MyHC) isoform expression in growing pigs using chronic treatment with 5-aminoimidazole-4-carboxamide-1-beta-d-ribofuranoside (AICAR) as a model. Four-week-old pigs were given daily injections of AICAR or 0.9% saline for 10 d. Treatment with AICAR increased (P < 0.05) AMPK activity in semitendinosus muscles (STM). Expression of skeletal muscle specific glucose transporter 4 (GLUT4) was also enhanced (P < 0.05) by AICAR treatment. Using real-time PCR, electrophoresis, and Western blot analyses, we confirmed that AICAR treatment caused a decrease (P < 0.05) in type IIa MyHC isoform mRNA and protein levels and a concomitant increase (P < 0.05) in type IIx MyHC containing fibers. Consistent with a MyHC isoform shift from IIa to IIx, muscles from pigs treated with AICAR had greater (P < 0.05) lactate dehydrogenase (LDH) activity. Moreover, muscle of treated pigs expressed greater (P < 0.05) message for LDH. Administration of AICAR, however, did not alter expression of PPAR-gamma coactivator-1alpha, fatty acid translocase, citrate synthase, or the activity of cytochrome c oxidase. Overall, these results indicate that activation of AMPK by AICAR causes muscle to assume a faster-contracting, more glycolytic nature. These data are in direct contrast to documented effects in rodent models, but these effects may be dependent on the time of administration and the overall growth status of the animal.